"MALDI-MS" refers to matrix-assisted laser desorption/ionization time-of-flight mass spectroscopy.
"NHS" N-hydroxysuccinimide activates carboxyl groups for chemical conjugation with amine groups.
"IBB" Integrin Binding Buffer is composed of 25mM TRIS pH 7.5 containing 150 mM NaCl, 1mg/ml BSA and 1mM each of Ca "PCR" refers to polymerase chain reaction.
"PBS" refers to phosphate buffered saline.
"%ID/g" Referring to the radiotracer, this is the "percent injected dose per gram of tissue". "p.i." Referring to imaging time points, p.i. means "post injection".
"RDB" refers to Regeneration Dextrose Medium (Invitrogen) "ROI" refers to the region of interest when performing image analysis. Often, a circle is drawn around a region such as the tumor. A software program such as ASIPro VM (Siemens) quantifies signal counts emanating from the region of interest.
"SD" refers to Standard Deviation. "T+ and T-" refer to tumors that express integrin α v β 6 (BxPC-3) and tumor that do not (293), respectively ( Figure 5 ).
"TFA" refers to trifluoracetic acid (Fisher) "X" and "NNB" Loop positions denoted by "X" are randomized positions, which define the biocombinatorial library. Each "X" is encoded by the "NNB" codon set, where "N" is the universal representation for a nucleotide mixture consisting of an equal portion of A,T,C and G (25% each). The universal codon "B" is 33% mixture of the bases C, G and T.
"293" refers to HEK-293T cells.
II. SUPPLEMENTAL MATERIALS AND METHODS
Supplemental Library Synthesis and Screening: Electroporation was performed using cuvettes with a 2 mm gap. The electroporator was set to exponential decay mode, 540 millivolts and 25 microfarads. Approximately 1-2ug vector DNA was combined with 10-20ug of insert DNA per cuvette. Total transformed cells were then combined to achieve the reported library diversity.
Supplemental Peptide Synthesis/Biosynthesis, Folding and Radiolabeling DOTA conjugation: Approximately 1-2mg of peptides were conjugated to ~2mg DOTA-NHS in 1mL DMF containing 20uL triisopropylethylamine at room temperature for up to one hour. DOTA-peptides were purified by reverse phase HPLC.
Radiolabeling: Approximately 10ug of peptide was incubated 2mCi 64 CuCl2 in 250uL 100mM sodium acetate buffer at 37 o C for at least one hour prior to purification by PD-10 column.
Biotinylation: Cystine knot peptides were coupled to PEO4-Biotin (Thermo) in DMF/2%DIEA for up to 1h at room temperature with gentle rocking. The mixture was acidified with TFA/water and purified by RP-HPLC. A20 was coupled to AHA and Biotin using DIC/HOBt chemistry on an automated peptide synthesizer (CS Bio). Coupling time was approximately 3 hours per molecule.
Amino Acid Analysis:
Amino acid analysis (AAA) was performed by Jay Gambee, AAA Service Laboratory in Damascus, OR (http://home.teleport.com/~aaaservs/index.html).
Biosynthesis of R 0 2 and E 0 2 R 0 2 and E 0 2 peptides were biosynthesized using the Pichia Expression Kit (Invitrogen K1710-01). The open reading frame encoding R 0 2 or E 0 2 and a hexahistidine tag separated by a tobacco etch virus (TEV) protease cut site was inserted into a pPIC9K plasmid between EcoRI and NotI restriction sites. Plasmid (~10ug) was linearized with SacI and electroporated into the GS115 P. Pastoris strain. The transformed yeast was recovered on RDB plates before being transferred to YPD plates with 4 mg/ml of geneticin. BMGY cultures with 4 mg/ml geneticin were inoculated with geneticin-resistant colonies and allowed to grow for 2-3 days. The cultures were induced in BMMY with 5% CAA and grown for 3-4 days with methanol concentration maintained at 1%. Peptide growth was monitored daily using RP-HPLC and molecular masses confirmed by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS). To purify the peptide, BMMY culture supernatant was passed through a Ni-NTA resin (Qiagen). The eluent containing the peptide-TEV-hexahistidine complex was lyophilized and resuspended in a buffered TEV protease solution to remove the hexahistidine tag. Cut protein was isolated by RP-HPLC, where protein without the tag had a shifted peak relative to protein with the tag.
Flow Cytometric Analysis of Integrin α v β 6 Expression
BxPC-3, A431, U87MG, MDA-MB-435 and 293 cells were incubated with antibodies to separately detect the presence of the α v and/or β 6 integrin subunits. Binding of anti-α v -FITC (Biolegend) and mouse anti-β 6 -IgG/human anti-mouse IgG (Invitrogen) to the cell surface integrin receptors was monitored by flow cytometry as per manufacturer's recommendation.
Cell Uptake
The assay was performed as previously described (28). Cells were suspended in IBB with 64 Cu-DOTA labeled peptides at room temperature for 120 minutes. Cells were next washed three times with ice cold IBB and the pellet was collected by microcentrifugation. The bottom of the microcentrifuge tube was removed with canine nail clippers and placed into a scintillation tube where the radioactivity corresponding to the cell pellet was measured using a scintillation counter.
Orthotopic Tumor Model
Mice were anesthetized with isofluorane. A 5mm incision was made just below the rib cage on the left side of the abdomen. The spleen and pancreas were gently coaxed out through the incision. One million cells in 20uL matrigel were injected into the pancreas. The spleen and pancreas were then placed back into the abdomen, and the mouse was sutured. On a weekly basis, orthotopic tumors were monitored with ultrasound imaging using a dedicated small-animal high-resolution ultrasound scanner (40 MHz; Vevo 2100; VisualSonics, Toronto, Ca).
Statistical Analysis
All data are presented as the average value ± the SD of at least 3 independent measurements. Statistical analysis for animal studies and binding studies were performed by two factor ANOVA without replication analysis using Microsoft Excel. Significance was assigned for p values of <0.05. Cu-DOTA-labeled versions of R 0 1 and R 0 2 and to a lesser extent E 0 2 and S 0 2 bind these positive cell lines (black bar and white bar). These results suggest that cellular association of radiotracers correlates to over-expression of integrin α v β 6 . For each of the radiotracers, substantially less binding was noted for the negative control 293 cell line, where the target receptor was not detected by flow cytometry.
III. SUPPLEMENTAL FIGURES

